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Executive  Summary 

The  Pediatric  Nutrition  Surveillance  System  (PedNSS)  is  a public  health  data  system 
providing  monitoring  of  indicators  of  nutritional  health  of  low-income  children  enrolled  in  public 
nutrition  programs.  Missouri  collects  this  information  from  participants  in  the  Special 
Supplemental  Nutrition  Program  for  Women,  Infants,  and  Children  (WIC).  Indicators  of 
nutritional  and  health  status  reported  include  birthweight,  stature,  underweight,  overweight,  and 
low  hemoglobin,  as  well  as  initiation  and  duration  of  breastfeeding. 

In  2002,  the  racial/ethnic  composition  of  the  WIC  participants  in  Missouri  was  higher  for 
all  races/ethnicities  than  the  U.S.  Decennial  Census  2000  of  the  populous  of  the  state,  except  for 
White.  Greater  rates  of  increase  in  Hispanic  and  ‘Other/Unknown’  races/ethnicities  have  been 
observed  for  WIC  participants  than  for  the  general  population.  Most  of  the  infants  and  children 
certified  are  2-4  years  old  (40.9%),  while  fewer  are  infants  0-11  months  old  (32.4%)  and  1-2  years 
old  (26.7%). 

• Low  Birthweight 

Infants  born  less  than  2,500g  (51b.  8oz.)  are  categorized  as  low  birthweight  (LBW)  and  are 
susceptible  to  increased  morbidity  and  mortality.  The  percentage  of  WIC  infants  born  in 
Missouri  with  low  birthweight  (9.3%)  has  held  fairly  steady  for  the  past  10  years.  The 
Healthy  People  goal  for  2010  is  5.0%.  As  in  past  years,  low  birthweight  is  more  common 
among  Black/ African  Americans  (13.3%)  than  other  races/ethnicities  and  least  common 
among  Asian/Pacific  Islanders  (5.3%). 

• High  Birthweight 

Infants  are  considered  high  birthweight  if  they  weigh  greater  than  4000g  (8  lbs.  12  oz.)  at 
birth.  The  percent  of  infants  bom  of  WIC  participants  in  Missouri  with  high  birthweight 
(HBW)  has  been  decreasing  steadily  for  the  past  5 years.  The  percentage  of  infants  born  with 
high  birthweight  in  WIC  in  Missouri  was  similar  to  the  proportion  of  infants  born  with  high 
birthweight  reported  nationally  (7.3%  high  birthweight  in  Missouri  (WIC)  and  7.6%  high 
birthweight  for  the  Nation  in  2002). 

• Short  Stature 

Children  and  infants  with  stunting  from  impaired  growth,  i.e.,  5th  percentile  of  a 
standardized  population  are  at  increased  risk  for  infections  and  lowered  resistance  to  disease. 
Short  stature  occurs  among  all  WIC  participants  in  Missouri  at  6.7%,  nearly  the  anticipated 
rate  of  5.0%.  Short  stature  was  most  common  among  Black/ African  American  children  at 
7.4%. 

• Underweight 

The  percentage  of  children  2-4  years  of  age  that  are  categorized  as  underweight,  i.e.,  the 
lower  5th  percentile  of  the  growth  chart,  has  continued  to  decline  over  most  age  groups  and 
most  races/ethnicities  in  WIC  in  Missouri,  except  for  Asian/Pacific  Islander.  Underweight 
among  Asian/Pacific  Islander  children  has  reached  the  highest  percentage  in  9 years  (7.6%). 
In  2002,  underweight  among  Asian/Pacific  Islanders  equals  the  rate  for  Black/ African 
American  children  who  have  consistently  had  the  highest  rates  since  1994. 

• Overweight  and  At  Risk  of  Overweight 

Overweight  among  children  is  reaching  unprecedented  levels  in  the  United  States, 
affecting  both  their  health  and  self-esteem.1  For  the  PedNSS,  CDC  assigns  a child  to  the  ‘at 
risk  for  overweight’  category  if  his/her  weight-for-length  or  body  mass  index  (BMI)  equals  or 
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exceeds  the  85th  percentile,  but  is  less  than  the  95th  percentile  of  the  CDC  2000  growth  chart 
for  his/her  age.  The  overweight  category  is  assigned  to  children  greater  than  or  equal  to  the 
95th  percentile.  Overweight  has  steadily  increased  over  the  past  10  years  in  Missouri  as  well. 
In  2002,  17.4%  of  the  children  1-2  years  old  were  overweight.  The  problem  of  overweight 
spans  all  races/ethnicities  and  in  this  surveillance  becomes  more  common  with  increasing  age 
for  children  aged  over  2 years. 

• Low  Hemoglobin 

Low  hemoglobin  is  an  indicator  of  iron  deficiency  anemia,  primarily  reflecting  low  or 
biologically  unavailable  iron  content  in  the  diet,  but  it  is  also  an  indicator  of  overall  diet 
quality.  Reduced  levels  of  hemoglobin  (<1  lug/dL)  contribute  to  developmental 
abnormalities  in  infants  and  children.  Prevalence  of  low  hemoglobin  among  children  in 
PedNSS  has  decreased  3.0  percentage  points  or  18.6%  over  the  past  10  years  Nationally. 
Among  Missouri  WIC  participants,  rates  have  decreased  9.5  percentage  points  or  36%  over 
the  past  10  years  but  still  ranks  among  the  worst  (40th  of  46  states/tribes/territories)  in  the 
National  surveillance  in  the  rate  of  low  hemoglobin. 

The  Healthy  People  2010  goal  is  to  reduce  the  rate  of  iron  deficiency  among  children  1-2 
years  old  of  low-income  families  to  12%.  The  rate  for  1-2  year  old  children  in  Missouri  WIC 
is  19.0%  in  2002.  Among  the  races/ethnicities,  Black/ African  American  (26.8%), 
Asian/Pacific  Islander  (19.3%),  and  Other/Unknown  (20.7%)  had  the  highest  rates  of  low 
hemoglobin. 

• Breastfeeding  Practice 

Feeding  exclusively  breast  milk  for  the  first  6 months  of  life  is  recommended  by  the 
American  Academy  of  Family  Physicians  and  by  the  American  Academy  of  Pediatrics.2 
Breast  milk  provides  resistance  to  infectious  diseases  such  as  diarrhea,  ear  infections, 
respiratory  tract  infections  and  otitis  media  by  enhancing  the  infant’s  immune  system.3 
Breastfeeding  has  also  been  shown  to  lower  the  risk  of  childhood  obesity.4  To  promote  health 
among  the  American  public,  the  Healthy  People  goal  for  2010  is  for  75%  of  all  infants  to  be 
breastfed  early  postpartum  and  for  50%  to  be  breastfed  at  least  6 months.  Although 
improvements  from  2001  were  smaller  than  past  increments,  increasing  trends  were  observed 
among  all  races/ethnicities  in  prevalence  of  breastfeeding  among  women  participating  in 
WIC  in  Missouri.  Over  the  past  10  years  there  has  been  an  increase  of  15.3  percentage  points 
or  a 47%  increase  in  breastfeeding  initiation  rates  in  Missouri  WIC. 

CONCLUSION 

The  greatest  improvements  among  the  WIC  population  for  Missouri  are  observed  in  the 
prevalence  of  breastfeeding  and  the  participation  of  minorities  in  nutrition  programs. 
Nutritional  deficiencies  that  continue  to  be  displayed  among  the  pediatric  population  served 
by  WIC  in  Missouri  include  low  birthweight  among  Black/ African  American  infants,  short 
stature  among  infants,  and  low  hemoglobin  among  age  and  race  categories  aged  <3  years. 
Developments  of  interest  include  the  increase  in  underweight  among  Asian/Pacific  Islander 
children  and  overweight  among  all  children.  All  race  and  age  groups  over  12  months  of  age 
are  experiencing  high  and  increasing  rates  of  overweight  and  ‘risk  of  overweight’.  More 
information,  perhaps  an  inquiry  of  infant/child  feeding  practices,  is  needed  to  understand  the 
onset  of  overweight  among  these  very  young  children. 
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2002  Pediatric  Nutrition  Surveillance 
of  Missouri  Department  of  Health  and  Senior  Services 

The  Centers  for  Disease  Control  and  Prevention  (CDC)  established  the  Pediatric  Nutrition 
Surveillance  System  (PedNSS)  to  assist  the  public  health  care  system  in  monitoring  long-term 
trends  during  their  efforts  to  improve  nutritional  status  among  low-income,  high-risk  infants  and 
children. 

The  CDC  is  the  federal  bureau  charged  with  monitoring  and  improving  the  health  of  the 
American  public.  In  the  late  1960’s,  President  Johnson  waged  a “War  on  Poverty”. 

Subsequently,  many  public  health  programs  began  to  emerge  including  Head  Start,  Medicare, 
Medicaid,  and  Community  and  Migrant  Health  Centers.  The  “Ten  State  Nutrition  Survey  (1968- 
1970)”  conducted  by  the  U.S.  Department  of  Agriculture  (USDA)  was  among  the  early  initiatives. 
The  “Ten  State  Nutrition  Survey”  became  the  basis  for  an  assessment  of  nutritional  health  of 
children  based  on  height  and  weight.5  It  was  determined  that  children  of  low-income  families 
displayed  evidence  of  poor  nutrition  and  delayed  development.  Henceforth,  CDC’s  mission  was 
expanded  from  exclusively  communicable  diseases  to  a broader  one  of  prevention,  and  was 
charged  with  establishing  a nationwide  program-based  health  and  nutrition  surveillance  system. 

As  of  2001,  40  states,  2 territories,  and  6 tribes  contributed  to  the  PedNSS  (herein  Nation  or 
National).  Data  from  many  programs  across  the  country  are  combined  into  one  dataset.  Height, 
weight,  and  a measure  of  red  blood  cell  volume,  are  collected  to  assess  the  nutritional  status  of  the 
child;  maternal  behaviors  that  influence  health  are  also  surveyed,  such  as  breastfeeding  practices 
and  smoking.  These  are  recognized  as  having  associations  with  health  risks.  Descriptive  data  are 
collected  for  each  participant  such  as  race/ethnicity,  age  of  child,  household  income,  and  location 
(clinic,  county,  region,  state).  States  provide  the  data  to  the  CDC  and  in  return,  the  CDC  provides 
a compilation  of  tables  and  figures.  The  results  reflect  only  the  behaviors  and  health  status  of  the 
specific  population  studied.  Nevertheless,  the  PedNSS  has  provided  a means  of  characterizing 
populations  with  highest  nutritional  health  risks  and  tracking  trends  over  time.  The  PedNSS  has 
provided  feedback  that  has  allowed  development  of  more  effective  health  care  and  nutrition 
programs  over  the  years. 

The  data  for  Missouri  are  collected  in  coordination  with  administration  of  the  Special 
Supplemental  Nutrition  Program  for  Women,  Infants,  and  Children  (WIC)  funded  by  the  USDA. 
To  be  categorically  eligible  for  WIC,  the  family  member  must  meet  the  income  guidelines  and 
have  a nutritional/health  risk.  Supplemental  foods  specific  to  their  nutritional  needs  are  provided 
to  prenatal  mothers,  breastfeeding  and  non-breastfeeding  mothers,  infants,  and  children  up  to  5 
years  of  age. 

The  annual  PedNSS  report  summarizes  the  nutritional  health  status  of  infant  and  child 
participants.  Indicators  of  nutritional  and  health  status  monitored  include  birthweight,  stature, 
underweight,  overweight,  low  hemoglobin,  and  breastfeeding  practices.  Missouri  results  are 
compared  to  the  National  results  gathered  from  programs  similar  to  WIC.  In  traditional 
epidemiologic  format,  results  are  presented  with  regard  to  race/ethnicity  and  age. 

The  “Healthy  People  in  2010”  objectives  are  goals  set  forth  by  the  U.S.  Department  of 
Health  and  Human  Services  for  all  public  health  agencies  working  toward  improving  the  health  of 
the  U.S.  citizens.6  The  goals  of  Healthy  People  2010  provide  a common  target  for  all  health 
practitioners,  thus  unifying  efforts  across  diverse  populations  and  disciplines. 
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The  PedNSS  report  provides  the  following  measures  of  nutritional  health  for  the 
participants  in  WIC  in  Missouri: 

• nutritional  status  of  low-income  children  aged  0-4  years; 

• trends  of  nutrition  and  health  indicators  from  1992  to  2002; 

• comparison  of  nutrition  and  health  indicators  between  2001  and  2002;  and 

• progress  toward  the  2010  Healthy  People  goals  for  public  health. 


Changes  for  2002  Analyses 

Each  year,  CDC  strives  to  improve  the  analyses  and  data  handling  process.  In  2002,  two 
changes  have  been  made  to  data  handling  processes.  First,  breastfeeding  analyses  at  the  National 
level  previously  used  the  first  visit  of  each  participant,  but  beginning  this  year  (2002),  the  last 
recorded  visit  of  the  participant  was  used.  This  has  resulted  in  more  records  for  the  breastfeeding 
duration  analyses  Nationally.  In  particular,  more  location  entities  (clinics,  counties,  region,  state) 
have  fulfilled  the  minimum  100  records  required  to  publish  breastfeeding  initiation  rates.  The 
revision  has  also  slightly  impacted  National  breastfeeding  rates.  When  applied  to  2001  data  for 
the  Nation,  the  rate  of  ‘ever-breastfed’  shifted  up  0.2%,  ‘breastfed-6  months  or  more’  shifted 
down  -0.5%,  and  the  rate  of  ‘breastfed-12  months  or  more’  shifted  down  -0.3%.  The  shifts  for 
individual  states  are  expected  to  be  slight  as  well,  but  are  unknown.  Missouri  has  always  used  the 
last  recorded  visit,  so  statewide  values  will  not  be  affected  by  this  change.  Second,  new  tables 
were  made  available  from  data  compiled  for  3 years  of  data,  as  well  as  data  compiled  by  local 
agency.  Three-year  data  compilations  are  provided  to  increase  the  availability  of  results  for 
agencies  and  categories  that  typically  are  unreported  due  to  fewer  than  100  participants.7  Though 
these  data  were  not  incorporated  into  this  report,  they  are  available  upon  request.  Due  to  concerns 
about  the  completeness  of  the  2002  data  report,  this  report  was  delayed.  Missouri  data  presented 
for  2002  are  from  the  trend  tables  from  the  2003  PedNSS  report. 

Following  a brief  overview  of  the  composition  of  the  populations  to  be  compared,  each  of 
the  indicators  of  nutritional  status  and  health  of  infants  and  children  will  be  reviewed.  The  trend 
of  prevalence  of  the  condition  for  the  WIC  participants  in  the  state  of  Missouri  over  the  past 
decade  will  be  examined  followed  by  a comparison  by  race/ethnicity  and  age  and  with  the 
surveillance  compilation  at  the  ‘National’  level.  Results  for  Missouri- WIC  in  2002  will  be 
compared  to  observations  for  the  previous  year. 


CHARACTERISTICS  OF  THE  PEDNSS  PARTICIPANTS 
Race/Ethnicity 

The  racial/ethnic  composition  of  the  population  served  by  WIC  in  Missouri  is  different 
from  that  of  the  Nation  (Fig.  1).  Most  notably,  Missouri  serves  a greater  proportion  of  White 
children  and  a lesser  proportion  of  Hispanic  and  Asian/Pacific  Islander  children  than  the  Nation. 
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Figure  1 . Racial/Ethnic  composition  of  participants  in  the  PedNSS  in  Missouri  and  the  Nation, 
2002.  (Source:  CDC.  2002  PedNSS,  Table  1 D,  CDC.  2003  PedNSS,  Table  4C). 


Although  racial/ethnic  composition  of  the  2002  population  remained  similar  to  2001  for 
Missouri,  changes  are  evident  long  term.  The  proportion  of  the  population  served  by  WIC  that  are 
of  Hispanic  ethnicity  has  more  than  doubled  in  the  last  5 years  (A=4,418,  3.0%  in  1997  to 
N- 9,586,  7.2%  in  2002)  while  “Other/I Inknown”  has  tripled  (A=l,472,  1.0%  in  1997  to  A=4,270, 
3.2%  in  2002)  (Fig.  2). 


Race/Ethnic  Trends  in  Missouri 


Figure  2.  Racial/Ethnic  composition  of  participants  in  the  PedNSS  in  Missouri,  2002  and  1997. 
(Source:  CDC.  2003  PedNSS,  Table  18C) 
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Age 

The  age  distribution  of  PedNSS  in  Missouri  in  2002  was  similar  to  that  for  Missouri  in 
2001  and  to  the  Nation  in  2002  (Fig.  3).  As  is  normally  the  case,  more  children  are  certified  in 


Age 


■ 0-11  mo.  □ 12-23  mo.  □ 24-35  mo.  □36<60mo. 


Figure  3.  Comparison  of  distribution  of  Age  of  Children  in  the  Nation  2002  (iV=5,333,226) 
and  when  certified  in  the  WIC  program  in  Missouri  in  2002  (7V=1 33,450)  and  2001 
(/V=135,205)(Source:  CDC  2002  PedNSS,  Table  1C,  ID;  CDC  2001  PedNSS,  Table  1C). 


WIC  agencies  in  Missouri  the  first  0-5  months  (30.4%)  than  6-11  months  (2.0%)  of  the  first  year 
of  life.  In  Missouri  in  2002,  40,569  infants  0-5  months  of  age  were  assessed  and  certified  at  WIC 
agencies,  whereas  only  2,612  infants  (1/15  as  many)  were  assessed  and  certified  during  the  6-11 
months  of  life.  Infants  are  certified  in  WIC  for  1 year  and  are  recertified  after  their  first  birthday. 
This  policy  is  reflected  in  the  data  by  reduced  numbers  in  the  6-11  month  age  category. 


INFANT  HEALTH  INDICATORS 

Birthweight  Indicators 

Low  birthweight  (LBW)  is  highly  correlated  with  infant  mortality.  Disorders  related  to 
short  gestation  and  LBW  ranked  second  in  the  cause  of  all  infant  deaths  (16%)  in  2000 

o 

nationally  . Maternal  behaviors/characteristics  associated  with  infants  with  LBW  include 
drinking,  smoking,  substance  abuse,  low  pregnancy  weight  gain,  low  prepregnancy  weight, 
teenaged-mothers,  mothers  aged  over  44,  and  pre-term  birth.6  Premature  or  multiple  birth  infants 
may  require  two  years  or  more  to  reach  normal  size.9  A LBW  infant  weighs  less  than  2,500  grams 
(5  lbs.  8 oz.)  when  born.  A high  birthweight  (HBW)  infant  weighs  greater  than  4,000  grams  (8 
lbs.  12  oz.)  when  bom.  A HBW  infant  may  have  suffered  a more  difficult  delivery  and  has  an 
increased  risk  of  perinatal  morbidity  and  mortality,  as  well. 


9 


Low  Birthweight 

The  percent  of  infants  in  WIC  born  with  low  birthweight  (LBW),  i.e.,  less  than  2,500  g (5 
lbs.  8 oz.)  has  held  steady  for  the  past  10  years  (Fig.  4).  The  percentage  of  WIC  infants  born  with 
LBW  in  Missouri  was  similar  to  the  proportion  of  infants  bom  with  LBW  reported  Nationally 
(9.3%  LBW  in  Missouri  and  8.9%  LBW  for  the  Nation).  Prevalence  of  LBW  among  infants 
enrolled  in  the  WIC  Program  has  increased  slightly  from  last  year  but  is  not  outside  the  tolerance 
limits  of  the  mean  (Fig.  5).  Prevalence  of  LBW  infants  in  WIC  in  Missouri  (9.3%)  far  exceeds  the 
Healthy  People  2010  objective  to  reduce  the  prevalence  of  LBW  to  5.0%  of  all  live  births.  More 
Black/ African  American  infants  were  born  of  LBW  than  the  other  races/ethnicities  (Fig.  5). 


Low  Birthweight 


Figure  4.  Percentage  of  live  births  in  WIC  with  low  birthweight  (<2,500  g)  in  Missouri  and  the 
Nation  from  1992  to  2002.  The  Healthy  People  2010  target  is  to  reduce  the  prevalence  of  low 
birthweight  among  all  live  births  to  5.0%.  (Source:  CDC.  2003  PedNSS,  Table  12C,  CDC.  2002 
PedNSS,  Table  18D).  (Please  note,  scale  has  been  truncated). 


10 


20 


Low  Birthweight 


2010 

Target 

5.0% 


’'insufficient  number  of  participants  available  to  establish  a reliable  estimate. 


Figure  5.  Prevalence  (percentage)  of  low  birthweight  infants  (<2,500g)  among  the  race/ethnic 
groups  participating  in  WIC  in  Missouri.  The  Healthy  People  2010  target  is  to  reduce  the  rate  of 
low  birthweight  to  5.0%  of  all  live  births  by  the  year  201 0.  (Source:  2003  MO  PedNSS  Table  1 8C). 
(Please  note,  scale  has  been  truncated). 


High  Birthweight 

Infants  are  considered  high  birthweight  (HBW)  if  they  weigh  greater  than  4,000g  (8  lbs.  12 
oz.)  at  birth.  The  percentage  of  infants  born  in  Missouri  with  HBW  has  been  decreasing  steadily 
for  the  past  5 years  (Fig.  6).  The  percentage  of  infants  born  with  HBW  in  WIC  in  Missouri  was 


High  Birthweight 


Figure  6.  Prevalence  (percentage  of  live  births  in  WIC)  of  high  birthweight  (>4,000g)  among 
WIC  children  in  Missouri  and  the  Nation  from  1992  to  2002.  (Source:  CDC.  2003  PedNSS, 
Table  12C,  CDC.  2002  PedNSS  Table  18D).  (Please  note,  scale  has  been  truncated). 
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similar  to  the  proportion  of  infants  bom  with  HBW  reported  Nationally  (7.3%  HBW  in  Missouri 
and  7.6%  HBW  for  the  Nation  2002).  Missouri  had  the  same  rate  of  decrease  (3%)  as  the  Nation 
from  2001  to  2002.  Incidence  of  HBW  infants  has  been  declining  and  continues  to  decline  for  all 
races/ethnicities.  HBW  continues  to  be  more  common  for  Hispanic  and  Other/Unknown 
races/ethnicities  (Fig.  7).  More  Asian/Pacific  Islander  infants  have  birth  weights  within  the 
normal  weight  range  than  other  races/ethnicities. 


At  Risk  Birthweight 


S 4 s 

'C  < Tj 


□ Low  Birthweight 
■ High  Birthweight 


2010  Target  for 
/Low  Birthweight 
* 5.0% 


* insufficient  number  of  participants  available  to  establish  a reliable  estimate. 

Figure  7.  Prevalence  of  low  birthweight  infants  (<2,500g)  and  high  birthweight  infants  (>4000g) 
among  the  race/ethnic  groups  participating  in  WIC  in  Missouri.  Healthy  People  201 0 target  is  to 
reduce  Low  Birthweight  among  all  live  births  to  5.0%.  (Source:  CDC.  2003  PedNSS,  Table  18C) 
(Please  note,  scale  has  been  truncated). 
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INDICATORS  OF  NUTRITIONAL  STATUS  OF  CHILDREN 


Growth  Indicators 

A child’s  growth  is  an  indication  of  the  status  of  the  child’s  dietary  intake  and  health. 
Children  with  inadequate  nutrition  and  recurring  illness  are  likely  to  have  lower  weights  and 
shorter  stature  than  other  children  their  age.  In  addition  to  genetic  influences  and  correlation  with 
low  birthweight,  short  stature  is  also  an  indication  of  repeated  illness  or  inadequate  nutrition. 

In  practice,  the  extremes  for  each  measured  parameter  (height,  weight)  are  determined  in 
relation  to  the  distribution  of  measurements  for  other  children  of  that  age.  The  CDC  revised  the 
standard  population  used  for  comparisons  in  the  year  2000.  PedNSS  compares  3 measurements  to 
the  standard  population:  short  stature,  underweight  and  overweight.  Short  stature  and 
underweight  are  defined  as  the  lower  5%  of  the  population,  and  overweight  is  defined  as  the  upper 
15%  or  the  85th  percentile  of  the  distribution  of  measurements.  Overweight  is  divided  into  2 
categories:  ‘At  risk  of  Overweight’,  which  is  the  85th  up  to  the  95th  percentile,  and  ‘Overweight’, 
which  is  equal  to  and  greater  than  the  95th  percentile.  Five  percent  of  the  population  is  expected  to 
fall  above  the  95th  percentile  and  10%  is  expected  to  fall  between  the  85th  and  95th  percentile. 


Short  Stature 

A child  is  assigned  to  the  short  stature  category  and  may  be  nutritionally  stunted  if  his/her 
height  (length)  falls  into  the  lower  fifth  percentile  of  the  growth  chart  for  children  of  his/her  age. 
Among  the  children  in  the  WIC  program  in  the  state  of  Missouri,  the  percentage  assigned  to  the 
short  stature  category  has  been  increasing  slightly  during  the  late  1990’s.  Five  percent  would  be 
expected  for  this  parameter  and  the  Healthy  People  2010  target  is  to  reduce  the  rate  of  growth 
retardation  among  low-income  infants  and  children  under  5 years  old  to  5%.  Short  stature  was 
only  slightly  more  prevalent  in  Missouri  (6.7%)  than  in  the  Nation  (6.3%),  though  more  so  in 
2002  than  in  2001  (6.5%)(Fig.  8). 


Short  Stature 


Figure  8.  Prevalence  of  short  stature  (<5th  percentile  height  for  age)  among  infants  0-1 1 
mo.  old,  in  WIC  in  Missouri  (MO  Short  Stature)  and  the  Nation  (Nation  Short  Stature) 
1993-2002.  (Source:  CDC.  2003  PedNSS,  Table  12C,  2002  PedNSS  Table  12D). 
(Please  note,  scale  has  been  truncated). 
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There  was  a greater  tendency  for  infants  less  than  12  months  to  be  of  short  stature  than 
older  age  groups  of  all  races/ethnicities  (Fig.  9).  Some  begin  life  smaller  (LBW,  preterm,  and 
multiple  births),  while  others  face  growth-retarding  factors  (illness,  anemia,  poor  nutrition). 
Genetics  also  play  a role.  More  infants/children  of  short  stature  were  bom  among  participants  of 
the  Black/ African  American  and  White  races/ethnicities  (7.4%  and  6.5%,  respectively)  (Fig.  10). 


Short  Stature  by  Age 


2010 


^Target 
is  5.0% 


Age 


Figure  9.  Prevalence  of  short  stature  (<5th  Percentile)  among  children  in  WIC  in 
Missouri  by  age.  The  Healthy  People  2010  target  is  to  reduce  the  rate  of  growth 
retardation  among  low-income  infants  and  children  under  5 years  old  to  5%.  (Source: 
CDC.  2003  PedNSS,  Table  20C).  (Please  note,  scale  has  been  truncated). 


Short  Stature  by  Race/Ethnicity 


Figure  10.  Prevalence  of  short  stature  (<5th  Percentile)  among  races/ethnicities  of  WIC 
participants  in  Missouri.  (Source:  CDC.  2002  PedNSS,  Table  16C).  (Please  note,  scale  has 
been  truncated). 


Underweight 

A child  was  assigned  to  the  underweight  category,  if  his/her  weight-for-length  ratio  or 
body  mass  index  (BMI)  falls  into  the  lower  fifth  percentile  of  the  growth  chart  for  children  of 
his/her  age,  according  to  the  CDC  growth  chart  as  revised  in  2000.  Underweight  occurred  at  a 
lower  rate  among  children  in  Missouri  (4.8%)  than  in  the  Nation  (5.4%)  and  only  slightly  lower 
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than  last  year  (4.9%).  The  percent  of  children  categorized  as  underweight  has  continued  to 
decline  over  most  age  groups  and  races/ethnicities.  However,  the  percentage  of  Asian/Pacific 
Islander  children  underweight  has  risen  from  6.7%  of  1,290  children  in  2001  to  7.6%  of  1,295 
children  in  2002;  the  highest  percentage  in  9 years.  The  percentage  of  Black  children 
underweight  has  decreased  from  8.3%  in  2000  to  7.7%  in  2001  to  7.6%  in  2002,  though  steadily 
remaining  the  highest  among  the  races/ethnicities  (Fig.  1 1). 
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Data  for  the  Hispanic  race/ethnicity  for  1999-2001  were  missing  or  considered  unreliable. 


Figure  1 1 . Rate  of  underweight  among  children  by  race/ethnicity  in  Missouri-WIC,  1 993- 
2002.  (Source:  CDC.  2002  PedNSS,  Table  18C).  (Please  note,  scale  has  been 
truncated). 


Among  children  under  5,  underweight  is  most  common  among  infants  less  than  12  months 
of  age  (8.2%).  Unlike  other  age  groups,  the  infant  age  group  has  been  showing  a steady  increase 
in  underweight  for  the  past  3 years  (Fig.  12). 


Underweight 


Figure  12.  Trend  of  prevalence  of  underweight  by  age  group  in  Missouri-WIC,  1993-2002. 
(Source:  CDC.  2003  PedNSS,  Table  20C).  (Please  note,  scale  has  been  truncated). 
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Overweight  and  ‘At  Risk  of  Overweight’ 

A child  is  assigned  to  the  ‘at  risk  for  overweight’  category,  if  his/her  weight-for-length  or 
BMI  equals  or  exceeds  the  85th  percentile  but  is  less  than  the  95th  percentile  of  the  CDC  2000 
growth  chart  for  his/her  age.  The  incidence  of  ‘at  risk  of  overweight’  has  increased  steadily  over 
the  past  10  years:  from  12.6%  in  1993  to  14.4%  in  1997  to  15.0  in  1999  to  15.5%  in  2002.  This  is 
an  average  increase  of  0.29%  per  year  or  1%  every  3 years.  Among  the  age  groups,  overweight 
among  children  aged  2 to  5 has  increased  at  a greater  rate:  0.40%  per  year  or  2%  every  5 years.  In 
2002  in  Missouri,  12.4%  of  53,243  children  were  overweight  compared  to  11.7%  of  54,672  in 

2001.  This  trend  is  observed  Nationally  as  well  (14.3%  of  2,069,605  children  2<5  years  old  in 

2002,  13.5%  of  2,057,742  in  2001)(Fig.  13). 


Figure  13.  Trend  of  Overweight  among  children  2<5  years  of  age  in  WIC  in  Missouri 
and  the  Nation.  (Source:  CDC.  2003  PedNSS,  Table  12C;  2002  PedNSS,  Table  12D). 
(Please  note,  scale  has  been  truncated). 


Prevalence  of  overweight  is  of  concern  among  all  races/ethnicities,  occurring  at  2 to  3 
times  the  rate  of  a standard  population  of  5%  (Fig.  14).  Prevalence  of  overweight  varies  with  the 
child’s  age  as  well.  For  children  under  age  2,  overweight  was  most  prevalent  among  children 
aged  12<24  months  (Fig.  15).  For  children  2<5  years  old,  prevalence  of  overweight  and  ‘at  risk 
of  overweight ‘ increase  with  age  (Fig.  16). 
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Figure  14.  Percentage  of  WIC  participants  overweight  (>=  95th%)  by  race/ethnicity  in 
Missouri  (2002).  (Source:  CDC.  2003  PedNSS,  Table  18C).  (Please  note,  scale  has  been 
truncated). 


Overweight 


< 12  Mos.  12  < 24  Mos. 


■ Overweight  >95th  % 


Figure  15.  Percentage  of  WIC  participants  under  2 years  old  that  are  overweight 
(>=95th%ile)  by  age  (months)  in  Missouri  (2002).  (Source:  CDC.  2003  PedNSS,  Table 
20C).  (Please  note,  scale  has  been  truncated). 


Overweight  Children 


■ At  Risk  of  Overweight  IHOverweight 

Figure  16.  Prevalence  of  overweight  (>=95th%ile)  and  ‘at  risk  of  overweight’ 
(85th<95th%ile)  in  children  over  2 years  old  by  age,  (Missouri-WIC  2002).  (Source:  CDC. 
2003  PedNSS,  Table  20C).  (Please  note,  scale  has  been  truncated). 
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Low  Hemoglobin 

Iron  deficiency  is  the  most  common  micronutrient  deficiency  in  growing  children.  Iron 
deficiency  results  in  anemia,  a condition  of  reduced  red  blood  cell  volume  and  hemoglobin 
production.  When  an  infant  is  given  foods  other  than  breast  milk,  the  ability  of  the  gut  to  absorb 
iron  is  reduced.  Iron  deficiency  anemia  is  more  common  among  the  impoverished  because  of  the 
restricted  amount  and  variety  of  foods  and  sometimes  from  feeding  cow’s  milk  (gastric  bleeding) 
instead  of  breast  milk.  Intestinal  parasites  can  worsen  the  problem.10  Additionally,  iron- 
deficiency  increases  a child’s  susceptibility  to  lead  toxicity.  Iron-deficiency  anemia  reduces  the 
ability  of  the  gut  to  exclude  heavy  metals  including  lead.11  Missouri  still  mines  60%  of  the  lead  in 
the  U.S.  “ Children  with  anemia  are  also  prone  to  illness,  fatigue,  and  irritability  and  may  exhibit 
mental  and  motor  impairments10.  The  extent  of  reversibility  of  these  impairments  is  not  known, 
thus  prevention  and  treatment  are  more  important  than  detection  . Children  are  screened  for 
anemia  as  an  indication  of  the  child’s  nutritional  status.  The  tests  most  commonly  used  to  screen 
for  iron-deficiency  anemia  are  hemoglobin  concentration  and  hematocrit. 

Although  low  hemoglobin  has  decreased  among  children  participating  in  WIC  (Fig.  17), 
rates  have  not  changed  in  three  years.  In  2002,  low  hemoglobin  continues  to  be  more  prevalent 
among  children  in  Missouri  (16.6%,  A=85,831)  than  it  is  in  the  National  surveillance  (13.1%, 
iV=3,295,974).  In  2000,  Missouri  ranked  36th  among  all  48  states/tribes/territories  in  prevalence 
of  low  hemoglobin  and  in  2001  Missouri  ranked  41st  out  of  48;  in  2002  Missouri  ranks  40th  of  46. 
The  Healthy  People  2010  goal  is  to  reduce  the  rate  of  prevalence  of  low  Hb  among  children  1 to  2 
years  old  of  low-income  families  (<  130%  of  poverty  level)  to  12%.  Low  hemoglobin  affects 
nearly  1 in  5 infants  (19%)  under  aged  3 (36  months  of  age)  (Fig.  18).  The  prevalence  of  low 
hemoglobin  seems  to  diminish  with  age,  being  most  prevalent  among  children  under  3 years  of 
age  (Fig.  18). 


Low  Hemoglobin 


Figure  17.  Trend  in  prevalence  of  low  hemoglobin,  (<  11  pig/dL) 
Missouri-WIC  1993-2002.  (Source:  CDC.  2003  PedNSS,  Table  12C). 
(Please  note,  scale  has  been  truncated). 
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Low  Hemoglobin  by  Age 
25  -r 


□ 6-11  Mo.  ■ 12-23  Mo.  D24-35  Mo.  *36-59  Mo. 


Figure  18.  Prevalence  of  low  hemoglobin,  (<  11  i-ig/dL)  in  Missouri-WIC  by  child’s  age.  The 
Healthy  People  2010  goal  is  to  reduce  the  rate  of  prevalence  of  low  Hb  among  children  12 
to  23  mo.  of  low-income  families  (<  1 30%  of  poverty  level)  to  1 2%.  (Source:  CDC.  2003 
PedNSS,  Table  21 C).  (Please  note,  scale  has  been  truncated). 

Low  hemoglobin  was  more  common  among  children  of  Black/ African  American, 
Asian/Pacific  Islander,  and  ‘Other/Unknown’  races/ethnicities  (26.8%,  19.3%,  and  20.7%, 
respectively)  than  Hispanic  or  White  races/ethnicities  (15.4%  and  13.4%,  respectively)  (Fig.  19). 


Low  Hemoglobin 


Figure  19.  Prevalence  of  low  hemoglobin  (<  11  pg/dl_)  among  races/ethnicities  of 
WIC  participants  in  Missouri.  (Source:  CDC.  2003  PedNSS,  Table  18C). 


BREASTFEEDING  PRACTICE 


In  addition  to  the  above  indicators  (birthweight,  stature,  BMI,  low  hemoglobin),  the 
PedNSS  follows  trends  in  initiation  of  breastfeeding  (i.e.,  percent  ever-breastfed)  and  duration  of 
breastfeeding  (e.g.,  percent  breastfed  at  least  6 months).  Breastfeeding  is  a maternal  behavior  that 
influences  the  nutrition  and  health  of  infants. 
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Breastfeeding  is  known  to  have  many  positive  benefits  for  the  health  and  development  of 
infants.  Breast  milk  is  the  best  nutritional  fluid  available  for  infants.  Breast  milk  changes  in 
composition  during  the  breastfeeding  session  and  changes  over  the  development  of  the  child 
specifically  for  the  needs  of  the  child  14’15.  In  addition  to  nutritional  benefits,  breast  milk  provides 
protection  against  illness.  Immunity  to  illness  is  transferred  from  mother  to  infant  through  breast 
milk,  providing  a passive  immunity;  one  that  does  not  have  to  be  activated  by  the  infant’s  system. 
This  includes  immunoglobulins,  interferon,  enzymes,  and  macrophages,  lactoferrin,  lymphocytes, 
and  Lactobaillus  bifidus  factor.10 

The  Healthy  People  goal  for  the  year  2010  has  been  set  for  75%  of  all  women  to 
breastfeed  early  postpartum.  Four  states/tribes/territories  in  PedNSS  currently  meet  or  exceed  the 
goal.  In  1993  in  Missouri,  only  32.3%  of  WIC  mothers  breastfed  their  infants  compared  to  47.6% 
in  2002  (Fig.  20).  Greatest  progress  has  been  made  among  the  Black/ African  American 
participants.  Breastfeeding  has  more  than  doubled  in  the  Black/ African  American  race  in 
Missouri  in  just  10  years,  increasing  from  15.6%  in  1993  to  36.4%  in  2002. 

Though  rates  of  breastfeeding  seem  to  differ  by  race/ethnicity,  rates  observed  in  Missouri 
are  comparable  to  rates  observed  for  the  Nation  (Fig.  21).  Ideally,  at  least  50%  of  mothers  would 
breastfeed  6 months  or  more  and  25%  would  breastfeed  12  months  or  more.  In  WIC  in  Missouri, 
fewer  White  and  Black/ African  American  mothers  breastfed  the  recommended  duration  of  an 
infant’s  development  than  other  races/ethnicities  (Fig.  22). 


Ever  Breastfed 


2010  Target 
is  75% 


Figure  20.  Trend  of  percentage  initiation  of  breastfeeding  (1993-2002,  Nation  and  Missouri 
PedNSS).  The  Healthy  People  201 0 target  rate  is  for  75%  of  all  women  to  breastfeed 
early  postpartum.  (Source:  CDC  Pediatric  Nutrition  Surveillance  Survey.  2002,  2003. 
Table  13C,  Table  13D.) 
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Ever  Breastfed 


insufficient  number  of  participants  available  to  provide  a reliable  estimate. 

Figure  21 . Rate  of  initiation  of  breastfeeding  among  mothers  in  WIC  in  Missouri  and  the 
Nation  by  race/ethnicity.  (Source:  CDC  Pediatric  Nutrition  Surveillance  Survey.  2002,  Table 
9D;  2003,  Table  19C.) 
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insufficient  number  of  participants  available  to  provide  a reliable  estimate. 

Figure  22.  Percentage  of  mothers  in  WIC  in  Missouri  (2002)  breastfeeding  6 months  or 
more.  (Source:  PedNSS.  2003.  Table  19C). 
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Conclusions  and  Recommendations 


The  PedNSS  data  demonstrates  noticeable  improvements  in  the  health  of  Missouri  infants 
and  children  served  by  WIC.  Missouri  has  been  successful  in  promoting  breastfeeding  of  infants, 
among  population  served  by  WIC.  Initiation  of  breastfeeding  has  risen  from  a low  of  32.3%  in 
1993  to  47.6%  in  2002.  Initiation  of  breastfeeding  has  more  than  doubled  in  the  Black/ African 
American  race  in  Missouri  in  just  10  years,  increasing  from  15.6%  in  1993  to  36.4%  in  2002. 
However,  in  recent  years,  the  rate  of  increase  among  years  has  not  been  as  great  as  in  the  past. 

Additional  attention  is  required  for  improvement  of  the  nutritional  health  of  the  infants  and 
children  in  low-income  families.  Infants  were  twice  as  likely  to  have  short  stature  and 
underweight  than  other  age  groups.  Conversely,  children  were  overweight  at  3 times  the 
anticipated  rate  for  a standard  population.  Missouri  participants  continue  to  display  high  and 
increasing  rates  of  overweight  and  ‘at  risk  of  overweight’. 

The  predominance  of  formula  feeding  may  account  for  at  least  some  of  the  observed 
overweight  among  infants  and  children,  because  formula-fed  infants  tend  to  gain  weight  faster 
than  length.16  One  theory  is  that  children  who  were  formula-fed  do  not  self-regulate  dietary  intake 
as  well  as  those  who  were  breastfed,  and  would  then  have  a greater  tendency  to  become 
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overweight  in  childhood. 

The  problems  of  low  hemoglobin  and  underweight  among  infants  arriving  at  WIC  and 
prior  to  receiving  WIC  benefits  suggest  that  a greater  need  exists  for  nutritional  education  and 
parenting  resources  within  the  community  than  can  be  addressed  by  WIC  alone.  More  community 
resources  need  to  be  enjoined  with  the  WIC  education  mission  so  that  fewer  infants  arrive  at  WIC 
with  low  hemoglobin  and  poor  nutritional  histories.  These  efforts  should  include  effective 
advocacy  for  breastfeeding  as  well  as  training  in  meal  planning,  i.e.,  frequency  and  content  of  an 
age  appropriate  diet. 

The  WIC  program  in  Missouri  has  reached  people  of  many  races/ethnicities.  Growing 
Hispanic  and  other  populations  necessitate  efforts  to  provide  translated  material,  education,  and 
services  for  Missouri’s  growing  diversity  in  a culturally  appropriate  and  compelling  manner. 

Suggested  focus  areas  for  practice  and  research: 

• Continue  to  encourage  breastfeeding. 

• Examine  the  diets  and  feeding  practices  of  young  children  and  infants  in  WIC. 

• Address  low  hemoglobin  (<  1 1 ug/dL)  through  referral  to  physicians. 

• Be  aware  of  increasing  prevalence  of  underweight  of  Asian/Pacific  Islander  infants. 

• Continue  to  provide  support  to  diverse  races  and  ethnicities  through  translation  and  culturally 
compatible  education. 

• Consider  identifying  the  races/ethnicities  composing  ‘Other/Unknown’  category. 
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